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1.

Magnitude of the problem

Dementia is a clinical syndrome defined as a loss of intellectual abilities of
sufficient severity to interfere with social or occupational functioning. The prevalence
of dementia is estimated to be about five percent among persons aged 65 or older,
and about 20 percent in those aged 80 or older (Council on Scientific Affairs, 1986).
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While the proportion of persons over age 65 increased nationally by 19 percent
between 1980 and 1988, the percentage increase in South Carolina was 32 percent.
By the year 2000 the population over age 65 in South Carolina is expected to increase
by 76 percent over the 1980 population. However, the largest increase (247 percent)
is expected in the over 85 age group (SC State Budget & Control Board, 1984). Since
the development of dementia is strongly associated with age, the projections for the
over age 65 population in South Carolina suggest that the number of persons affected
with dementia will increase substantially over the next several years.
Although we have no information on the number of persons with dementia in
South Carolina, we can estimate the number of people in the community with severe
cognitive impairment by applying estimates obtained from studies conducted in other
parts of the country. To determine the expected number of severely cognitively
impaired persons in South Carolina, and to make projections for the years 1995 and
2000, we used estimates developed from the Epidemiologic Catchment Area Program
(Eaton & Kessler, 1985) and weighted these estimates by the age, race, sex, marital
status, and educational level of the South Carolina population, county by county.
These statewide results, for adults age 18 or over, are shown below.

Table 1.1 Estimated Prevalence of Severe Cognitive Impairment
Among South Carolina Adults, 1990, 1995, and 2000
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YEAR

POPULATION
ESTIMATE

CASE
ESTIMATE

RATE
per/1 00*

1990
1995
2000

2,657,761
2,872,273
3,100,398

46,199
51,365
57,299

1.74
1.79
1.85

"Rate is adjusted for age, race, sex, marital status, and education
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Although these are only estimates of the prevalence of dementia in this state,
they are the closest numbers we have for determining service needs. According to
these estimates, not only is the population growing, but the rate of those afflicted with
cognitive impairment is also growing. Of the total number with severe cognitive
impairment, approximately 65 percent will be diagnosed with Alzheimer's disease
(AD). Using these estimates, the number of prevalent AD cases in South Carolina will
be 30,029 in 1990; 33,387 in 1995; and increase to 37,244 in the year 2000.
The 1990 estimated rates of cognitive impairment by county range from 1.11
per 100 in Lexington to 3.35 per 100 in Allendale; the projected estimated rates for
these counties in the year 2000 range from 1.19 per 100 (Lexington) to 3. 76 per 100
(Allendale). The following maps (FIGURES 1.1 and 1.2) provide a visual display of
the 1990 and 2000 distribution (by counties) of cognitive impairment by quintiles
according to the estimated rates. To further describe the state demographically,
FIGURE 1.3 displays the percent of county population over age 65 (estimated) for
2000, and FIGURE 1.4 displays the percent of county population with less than a high
school education. As can be seen, the counties with a high proportion .of older
persons and those with a high proportion of poorly educated persons are not
necessarily the only counties of concern.
Considering the increasing numbers of affected persons, the length of time that
persons with dementia and their families require resources, and the lack of effective
treatment, this disease is likely to impact health care financing on a national level. A
statewide registry such as ours can help South Carolina effectively plan for this
emerging health problem. Initially, we need to verify that national estimates as
presented in this report (FIGURES 1.1 and 1.2) are applicable to the residents of
South Carolina. At this time we are unable to do this. Instead of the 30,000 or so
persons with severe cognitive decline (as estimated for 1990), we have just under
4,000 in our registry database (presented in section 5). Since dementia is not a
reportable disease, most of our data have come from the Department of Mental Health
system, and reflects those persons at advanced stages of dis~ase. While this
database gives an accurate picture of the rate and distribution of dementia in the
mental health system, our ability to make projections for the total population using
registry data is limited. To achieve a representative database, cooperation is needed
from the practicing physicians in the state. With the support that the registry has
received to this point, we believe that the registry will continue to grow and ultimately
become a valuable asset to the residents of South Carolina.
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Figure 1.1 Estimated Rate per 100 of Cognitive Impairment by County,
South Carolina, 1990
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Figure 1.2 Estimated Rate per 100 of Cognitive Impairment by County,
South Carolina, 2000
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Figure 1.3 Projected Percentage of Population over age 65 by County,
South Carolina, 2000
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Figure 1.4 Percent of Population without High School Education, by County,
South Carolina, 1980
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2. History of the registry
The Statewide Alzheimer's Disease and Related Disorders Registry is a
voluntary statewide effort to record specific information about South Carolinians who
develop AD and related disorders. This effort was established in April, 1988, with a
$200,000 grant from the American Health Assistance Foundation. This initial award
was matched with funds from the South Carolina Department of Health and Human
Services Finance Commission, and supplemental funding was obtained from the
Association of Schools of Public Health and the Centers for Disease Control. In
addition, in-kind support was received from a consortium of public and private
agencies. The registry is housed in the Health Sciences Building of the School of
Public Health at the University of South Carolina.
The staff consists of a director, medical director, assistant director, secretary, and
four graduate research assistants in the office; three research nurses are in the field.
This project has received widespread support and interest from the academic
community, lay support groups, state agencies, and other public and private
organizations as part of a statewide effort to study this emerging major public health
problem. The registry is supported by an Advisory Committee and a User Policy
Council (described below).
The goals of the registry are to collect information on all cases of dementia in
South Carolina with a diagnosis as of January 1, 1988; to project estimated
prevalence of all types of dementia by various demographic characteristics; to help
family members and caregivers identify health and human service resources that
provide needed care and services; to provide information to public agencies for
planning purposes on the needs of people with dementia and their caregivers; and to
study familial transmission of Alzheimer's disease and other dementing illnesses.
On May 31, 1990, a state law authorizing the registry was signed by Governor
Carroll A. Campbell, Jr. This law (R653, H4924) amends Title 44, Code of Laws of
South Carolina 1976, relating to health, by adding Chapter 36 so as to establish a
voluntary Statewide Alzheimer's Disease and Related Disorders Registry in the School
of Public Health. The law also requires confidentiality. In accordance with this, the
registry has incorporated multiple safeguards to protect data confidentiality as follows: .
1. Participation in the registry is voluntary.
2. No names or other individual identifiers will be revealed.
3. Access to registry computers is password protected and limited to
authorized employees only.
4. No publication of information, biomedical research, or medical data
may be made which identifies individual patients.
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However, the law does allow registry staff to contact the families and physicians
of patients diagnosed as having Alzheimer's disease or a related disorder to collect
relevant data and to provide them with information about available public and private
health care resources.
The law also provides for an Advisory Committee to assist in maintaining this
registry. The role of the Advisory Committee is to assist registry staff in developing
protocols, choosing necessary psychometric validation instruments and other technical
mechanisms. The User Policy Council was established in the early stages of the
development of the registry to evaluate requests to use registry data for research
purposes.
Specific strengths of this statewide registry are: (a) ability to obtain prevalence
rates of dementia in a white/black population; (b) ability to obtain prevalence rates of
dementia among illiterate and mentally retarded individuals; (c) compatibility with
registries in other states; (d) ability to study familial transmission; (e) establishment of
a database for future studies.

3. Case definition
Dementia can be defined as the global impairment of intellectual and cognitive
functions such as memory, abstract thinking or judgement. Dementia seriously
interferes with normal social and occupational activities. The diagnosis of dementia
· includes Alzheimer's disease, multi-infarct (vascular) dementia, alcoholic dementia,
Parkinson's disease with dementia, Huntington's disease, and other dementing
illnesses.
However, the definitive diagnosis of dementia is difficult, especially in the early
stages. The registry staff are not involved in diagnosis, and depend on the person
having a confirmed medical diagnosis. Therefore, for the purposes of the registry, a
case of dementia is defined by the presence of a dementia diagnosis on the patient's
medical record. The medical record that is abstracted may be. in the hospital system,
in a clinic, or in a private physician's office. The International Classification of
Disease, 9th revision, Clinical Modification (ICD-9-CM, 1980) dementia codes that are
collected, and the categories used for classification purposes are shown in table 3.1.
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Table 3.1 Classification of Dementias by ICD-9-CM Codes

ALZHEIMER'S DISEASE
290.0- 290.3
290.8 - 290.9

Senile or presenile dementia

331.0

Alzheimer's disease

MULTI-INFARCT DEMENTIA
290.4 - 290.43

Arteriosclerotic dementia

ALCOHOL- I DRUG-INDUCED DEMENTIA
291.2
292.82

Alcoholic dementia
Drug-induced dementia

MEDICAL DIAGNOSES WITH DEMENTIA
294.1
332.0 - 332.1
333.4

Dementia in conditions classified elsewhere
Parkinson's disease
Huntington's disease

4. Data collection
The cases of dementia are identified as they (or their family members) require
public provider services. Since no single system identifies all newly diagnosed
patients with dementia, new cases are collected from several. sources: monthly
reports from the Department of Mental Health (including the Community Mental Health
Services); University-affiliated dementia clinics (Medical University of South Carolina,
University of South Carolina Department of Neuropsychiatry and Behavioral Science at
WilliamS. Hall Psychiatric Institute); and persons who attend AD support groups.
After proper permissions are obtained, the research nurse abstracts registry core data
from the patient's medical record. Core data consists of patient identifying data and
diagnostic data (using ICD-9-CM codes); caregiver contact data for follow-up; and
place of abstraction data. Also included in the abstracting form are medical
diagnoses, tests performed, scores on mini-mental state exams, and educational
status. Illiteracy and mental retardation are noted if present. If a family history of
dementia is present, it is also recorded. This abstract form (FIGURES 4.1 and 4.2)
contains all items recommended for a national core data set on dementia.
9

Figure 4.1 Registry Core Data Collection Fonn (front)
Statewide Alzheimer's Disease and Related Disorders Registry
ABSIRACf FORM
Medical Record No:
middle

first

street

CURRENT/LAST RESIDENCE:

rounty

city

state

zip

SSN/MEDICARE No: (circle)

PHONE No:
male

SEX:

REGISTRYIDNo
maiden

CURRENT AGE:

female

(circle)

PLACE of BIR1H:

city

rounty

state

M01HER"S NAME:

first

middle

maiden

FA1HER"S NAME:

first

middle

blade white
other, specify

RACE:
(circle)

EDUCATION:

no school

grade school

highschool

(1-3)

yes

LI'IERATE:

never married
separated

(circle)

(circle)

MENTAlLY RETARDED:

unknown

DO

rollegeltrade school

married
widowed

rollege graduate
or higher

(9-12)

(circle)

last

last

aJRRENT MARITAL STAWS:

hispanic

rounuy (if oot US)

yes

divorced
unknown

unknown

unknown

no

(circle)

PRINCIPAL LlFEI1ME OCCUPATION:

domcsticlscrvice

l

~
first

ADDRESS:

RELATIONSHIP to PATIENT:

~

state

city

Street

ABSTRACI'ER.:

last

middle

spouse

daughter

~

PHONENo.:

unknown

home:
work:

zip rode

SOD

roostruction
homemaker

DOES PATIENT LIVE WfiH CO:

other-relative

guardian

none

unknown

yes

DO

friend

DATE of ABSTRACTION:

NAMEofFACll...llY:
ADDRESS:

trans/pub utilities
never employed

dericai/Sales
other

professional

NAME:

tcttilclmill

agriculture

~t

(circleooe)

NAME of ATIENDING PHYSICIAN:

street

city

state

zip

NAMEofFAMll..Y PHYSICIAN:

TYPE of FACll...llY:
IS PATIENT RESIDENT OF1HIS FACll...llY?
01HER FACll...llY?
UPDATE?

yes

yes

DO

unknown

WHAT FACll...llY?

DO

I

DATE FIRST INS1TIUI10NALIZED:
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Figure 4.2 Registry Core Data Collection Form (back)
~Sim<!!fiDA'flm

O'IHER DIAGNOSES

DEMENTIA DIAGNOSIS
Date of Onset:

L

Date of Diagnosis:

2.

10l.9.CM

3.

(chcdc)

r::::::J

Alzheimer's Disease

331.0

4.

r::::::J

Multi-Infarct Dementia

290.4

s.

r::::::J

Other Dementia
specify

r::::::J

Other Dementia
specify

r::::::J

Senile Dementia

( daect iC yes)

---

--

aloohol/drug abuse

---

--

cardiovascular disease

290.0

--

head injwy (<ksaibe under OOIIllllCIIts)

CHECK IF1HE RECORD SHOWS:

------------------------,
Lab Studies:

-

CAT
Bu
toxicity saeen

-

EEG
serum folate
thyroid panel

Is There a Family History of DEMENTIA?

yes

MRI

RPRNDRL
none
no

I
I
I
I
I
I

-

hearing impairment
visual impairment

---

neurologic history or CClm

--

mini-mental status CClm

psychiatric history or CClm

date:

soore:

-

other neuropsychological testing

-- no documentation of tests
unknown
I WHO?
I

~~JJ!;,~~)J iP~~~e:..)·
IS PATIENT AIJVE?

yes

If No, Date of Death:
CAUSEofDEAnl

unknown

no

llfYes,as of What Date:

yes

Was An topsy Performed?

unknown

no

Immediate:

Due to:

Due to:
Other Significant Conditions:
Pl.ACEofDEA1H:

city

state

manty

Relationship:

Name:

IAddress

City

State

{ff_o)iilli.•-~~-r;!)
Diagnostic History of Dementia:

11

Zip

Phone:

5. Registry data
Table 5.1 indicates that 62 percent of those in the registry have a diagnosis of
AD. In the case of multiple diagnoses (e.g., those showing both AD and multi-infarct
dementia) the patient is reported in the AD category. Therefore, the 12 percent who
have a multi-infarct diagnosis do not show an AD diagnosis in their record. The mixed
AD/multi-infarct diagnoses are included in the AD category. The diagnosis shown
represents the most current diagnosis on the medical record.

Table 5.1 Percentage of Registry Cases by Type of Dementia
Statewide Alzheimer's Disease and Related Disorders Registry, 1988-90

Type of
Dementia

Number

Percent

2353

62

Multi-infarct

455

12

Alcoholic/drug-induced

380

10

Medical conditions with
dementia

607

16

3795

100

Alzheimer's disease

Total

The other tables in this section (Tables 5.2 to 5.4) describe demographic
characteristics and medical information of everyone in the registry, plus a separate
breakdown of those with AD. Figures 5.1 to 5.6, which follow the tables, describe the
type of dementia, gender, race, age, educational status, and marital status of all those
in the registry, broken down by whether they are currently living in the community or in
institutions.
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Table 5.2 Percentage of Registry Cases by Gender, Race, and Age
Statewide Alzheimer's Disease and Related Disorders Registry, 1988-90

All Registry
n=3795

Alzheimer's Disease
n=2341

SEX
Male
Female

45
55

33
67

53
46
1

55
44
1

12
9
9
14
18
19
12
7

2
5
7
14
21
25
16
10

RACE
White
Black
Other
CURRENT AGE
Under 55
55-64
65-69
70-74
75-79
80-84
85-89
90 +
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Table 5.3 Percentage of Registry Cases by Demographic Characteristics
Statewide Alzheimer's Disease and Related Disorders Registry, 1988-90

All Registry
n=3795

Alzheimer's Disease
n=2341

MARITAL STATUS
Married
Widowed/Divorced/Sap
Single
Unknown

28
54
15
4

29
58
10
3

53
33
14

55
31
14

7
45
48

6
32
62

23
9
15
5
18
3
27

25
9
16
4
18
2
26

EDUCATION
Less than high school
High school or more
Unknown
ILLITERATE
Yes
No
Unknown
OCCUPATION
Domestic
Agriculture
Textile
Construction
Government/sales
Never employed
Unknown

l
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Table 5.4 Percentage of Registry Cases by Medical History
Statewide Alzheimer's Disease and Related Disorders Registry, 1988-90

All Registry
n=3795

Alzheimer's Disease
n=2341

HISTORY OF
Head injury
Cardiovascular disease
Alcohol/drug abuse
Hearing loss
Visual impairment

4
37
14
18
19

9
42
26
16
17

FAMILY HISTORY OF DEMENTIA
Yes
No
Unknown

13
12
75

11
10
79

15

16

5

4

PATIENT HAS DIED
Yes
AUTOPSY
Yes
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Figure 5.1 Percentage of Registry Cases by Type of Dementia
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Figure 5.2 Percentage of Registry Cases by Gender
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Figure 5.3 Percentage of Registry Cases by Race
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Figure 5.4 Percentage of Registry Cases by Age
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Figure 5.5 Percentage of Registry Cases by Education
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Figure 5.6 Percentage of Registry Cases by Marital Status
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6. Publications and presentations
In addition to the publications noted here, the registry staff have prepared
numerous reports for various agencies and funding agencies. Reprints of these
articles can be obtained from the registry office.

PUBLICATIONS
Still CN, Jackson KL. Brandes DA, Abramson RK, Macera CA. The South Carolina
registry for dementing illnesses--a preliminary report. (Abstract) The Gerontologist
29:141a, 1989.
Still CN, Jackson KL, Brandes DA, Abramson RK, Macera CA. Distribution of
major dementias by race and sex in South Carolina. Journal of the South Carolina
Medical Association 86(8):453-456, 1990.
Macera CA, Still CN, Thompson SJ, Brandes DA. The need for an Alzheimer's
disease patient registry in South Carolina. Journal of the South Carolina Medical
Association 86(8):457-460, 1990.
Macera CA, Still CN, Brandes DA, Abramson RK, Davis DR. The South Carolina
Alzheimer's disease patient registry: a progress report. American Journal of
Alzheimer's Care and Related Disorders and Research 6(1):35-38, 1991.

MANUSCRIPTS IN PREPARATION
Brandes DA, Macera CA, Still CN, Abramson RK. Problems in establishing case
definitions for Alzheimer's disease registries.
Still CN, Brandes DA, Macera CA, Abramson RK. The differential diagnosis of
senile dementia: contributions of clinical versus laboratory data.
Macera CA, Sun RK, Yeager KK, Brandes DA. Sensitivity and specificity of death
certificate diagnoses for dementing illnesses in South Carolina, 1988-90.
Macera CA, Garrison CZ, Addy CA, Holzer CE. Estimated prevalence of cognitive
impairment in South Carolina, 1990-2000.
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PRESENTATIONS
Registry staff have made many presentations around the state, at local
meetings, and to agencies. The presentations listed here refer to those made at
national meetings.

November 5, 1989, Washington, DC
83rd Annual Scientific Assembly of the Southern Medical Association
"Distribution of Major Dementias by Race and Sex in South Carolina"
November 17, 1989, Minneapolis, MN
42nd Annual Scientific Meeting of the Gerontological Society of America
"The South Carolina Registry for Dementing Illnesses--Preliminary Report"
March 21, 1990, Orlando, FL
11th Annual Meeting of the Southern Gerontological Society
"Methodological Problems of Alzheimer's Registries"
May 17, 1990, Atlanta, GA
47th Annual Scientific Meeting of the American Geriatrics Society (and)
11th Annual Scientific Meeting of the American Federation of Aging Research
"Demographic Characteristics of Clinically Diagnosed Alzheimer's Disease in South
Carolina"
October 14, 1990, Nashville, TN
84th Annual Scientific Assembly of the Southern Medical Association
"Contributions of Clinical versus Laboratory Data in the Differential Diagnosis of
Dementia"

7. Research In progress
1. The Caregiver Pilot Studies
Several small pilot studies on caregivers of Alzheimer's disease patients began
in March, 1990. The main goal of these studies was the development of a "serviceusage" questionnaire to be used in subsequent studies. Pilot subjects were volunteers
who attended a local AD support group. Results of the service component indicate
that, although awareness was high (as would be expected considering the sample) the
perceived need for particular services was low. On the basis of this pilot, several
changes were made in the assessment of service utilization patterns. In addition,
questions were added concerning the safety of the environment (as assessed by the
23

interviewer), and the need for services (again, as assessed by the interviewer).
Because these pilot subjects were volunteers from among those who attended support
groups and were primarily white, extra efforts are being made to develop access to
rural underserved and minority caregivers.
2. Dementia: the burden of caregiving
A study on caregivers of dementia patients, funded by the Association of
Schools of Public Health and the Centers for Disease Control, is being conducted in a
rural area in South Carolina by the Statewide Alzheimer's Disease and Related
Disorders Registry. The purpose of the study is to identify barriers to service
utilization and to assess health-related differences and coping styles of caregivers. Of
the 23 caregivers interviewed to this point, 78 percent are women, 74 percent are
spouses, and 26 percent are daughters. The patients range in age from 66 to 89
years (median, 74 years). Most of the patients are white (91 percent), over half (57
percent) are men, and 68 percent are classified as "severe" according to DSM-111
criteria. Over half of the caregivers (57 percent) have been caregivers for at least 4
years, and 68 percent report family incomes below $20,000 per year . .Service
utilization (adult day care, hospice, etc.) varied by family situation, but the most
consistent barrier to utilization of a needed service was lack of finances. On an
interviewed-assessed burden scale of 1-5 (low to high), 88 percent scored over 3. For
those scoring more than 3, 78 percent noted a concern with the financial aspects of
caregiving. Data on physical and mental health of caregivers is also being collected.
A follow-up data collection effort will occur in 1992. This study will provide needed
information on access patterns and barriers to service utilization in a rural area as well
as information on physical and mental health changes associated with caregiving.
3. Sensitivity and specificity of death certificate diagnoses for dementing illnesses
We are examining the sensitivity and specificity of death certificates for
dementing illnesses using the South Carolina Statewide Alzheimer's Disease and
Related Disorders Registry. Of the 423 death certificates examined, 102 (24 percent)
had any dementia diagnosis listed on the death certificate. The cause of death
sensitivity varied by dementia category; from 28 percent for Alzheimer's disease to 8
percent for multi-infarct dementia. The cause of death sensitivity for Alzheimer's
disease varied by race, 17 percent of the death certificates of blacks with AD had the .
diagnosis of AD recorded compared to 32 percent of whites. This was also true for
AD with regard to gender, 21 percent of males with AD and 32 percent of females with
AD also had AD noted on the death certificate. These results suggest that national
mortality data substantially underestimate the prevalence of dementing illnesses,
especially AD. According, caution should be used in comparing mortality rates across
subgroups in the United States, and efforts to improve accuracy of mortality records
must be undertaken.
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4. Mini-mental state test: variation in scores of Alzheimer's disease patients.
Although it is difficult to diagnose Alzheimer's disease (AD), one of the
measures often used to evaluate mental decline is the Folstein Mini-Mental State
(MMS) test. Data from the South Carolina Statewide Alzheimer's Disease and
Related Disorders Registry were analyzed to assess the distribution of test scores
among patients diagnosed with AD. Of those with a mini-mental status exam, 90
percent used the Folstein MMS test and these 347 patients formed our study group.
The scores range from 0 to 30, and a score of 20 or less is used to identify those with
dementia. Of the AD patients in our study group, 90 percent scored less than 21.
Among men with AD, 89 percent had scores less than 21, compared to 91 percent
among women AD patients. Ninety-four percent of the blacks with AD scored below
21, compared to 88 percent of the whites (p<0.05). The difference noted in the race
category was explained by education and literacy status. In summary, the MMS is a
very useful tool for identifying cognitive status, but should be used cautiously among
those with less than an eight-grade education.
5. Alzheimer's disease: the tip of the iceberg.
Data from the South Carolina Statewide Alzheimer's Disease and Related
Disorders Registry was analyzed for the 380 Alzheimer's disease patients who died
between January 1, 1988 and December 31, 1990. Less than 10 percent of those
diagnosed with Alzheimer's disease lived six or more years beyond the date of
diagnosis, while the onset of symptoms consistent with Alzheimer's disease was
documented a minimum of six years prior to death in more than 45 percent of these
patients. This demonstrates a pattern of diagnosing Alzheimer's disease late in the
disease process, resulting in underestimation of the disease burden, and suggests the
need for better characterization of presenting symptoms. We plan to examine the
history of illnesses and presenting symptoms that precede AD diagnosis to develop
new insights into early symptomatology. Identifying early-onset patterns of
symptomatology would facilitate the allocation of adequate resources for provision of
care.
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8. Access to registry data
Any state or local agency may request specific data reported from the registry.
These requests are handled on an individual basis and will be provided free of charge,
as time allows. Contact the registry staff at (803) 777-9416 for further information.
Researchers wishing to use raw data for analysis may submit a letter describing
the nature of the research and the type of data required. These will be handled on an
individual basis. Researchers whose requests are forwarded to the User Policy
Council for review may be asked to provide additional details on the planned analyses.
Please contact the registry office for further information.
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